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SO(10) Yukawa unification : 

 gluinos at the LHC 



                                Outline                           

Á     Predictability in SUSY theories 

Á     SO(10)  Yukawa unification  

             w/ Universal  gaugino masses 

Á     Third family analysis -   predictions           

Á     LHC  bounds  

Á     Three family analysis -  more predictions 

Á     Conclusions 

 



Minimal  SUSY  spectrum 
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Predictability 

ÁSM -  Quark  & lepton masses 

Eg.        

      

        Suggests   -   Family symmetries to 

                           reduce  no. arbitrary paras. 

Eg.   SU(2) x U(1)    3rd  family & Higgs special 

ÁMSSM -  R parity conservation  
                         reduce no.  arbitrary couplings 

,m    Two  3 x 3  complex matrices  10 obs.

                       36  arbitrary paras.
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Too many  arbitrary parameters ! 

FCNCs !! 

Predictability  &  SUSY 
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SO(10)  Grand Unification 
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SUSY GUT +  family symmetry 

16 10 0 1/2, , , , , tanm m A M m b
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Yukawa  Unification  &  Soft SUSY breaking 



t b tt nl l l l l= = = ¹

Note,   CANNOT predict top mass due to  

large  SUSY  threshold corrections to   

bottom and tau mass  

                      Hall,  Rattazzi  & Sarid 

                            Carena, Olechowski, Pokorski & Wagner                     

So instead  use  Yukawa unification to predict 

soft  SUSY breaking masses !! 
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Bottom mass corrections 
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Global  c2 analysis  



Free  parameters  -   

w/ Universal  gaugino  masses 
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Low  energy  observables 
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Yukawa  Unification 

Fit t,b,tau requires 

Universal  Gaugino  Masses  



                         Bagger, Feng, Polonsky & Zhang 

                                     PLB473, 264 (2000) 

 Third family scalars lighter than first two !  

 Suppresses flavor  &  CP violation       

Inverted  scalar mass  hierarchy 
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Heavy  scalars  
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* SM

7 7BR(B K   )     favors    C   LHCb Cm m+ - º+­
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Albrecht, Altmannshofer, Buras, Guadagnoli, &  Straub 

                                         JHEP 0710:055  (2007)  
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 Light  Higgs    

SM- like 



                  Light  Higgs  mass 
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                  Br(  Bs  - >  m+  m-  ) : 

          Light  Higgs  SM- like  

SM :  3 x 10- 9        MSSM :  ~ (tan b)6 / mA
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Gluino mass   2 TeV ¢



Gluino mass bound 

 

 



Gluino mass bound 

 

 

m16 = 20 TeV,  M1/2  varied  - >  2 d.o.f. 
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LHC -  Gluino decay modes 

                      using SDecay 

0

1,2

1

1

0

1,2

26%

26%

26%

20%

g tt

tb

bt

g

c

c

c

c

-

+

­
NOT 

Simplified 

Model  



Title of talk 30 


